Drawing on the nationally representative "Participation and Expenditure in Education" surveys, we document the incidence and cost of private tutoring at different stages of schooling over the last two decades in India. As private tutoring involve two decisions: a) whether to take private tuition or not, and b) how much to spend on private tutoring conditional on positive decision in (a), we analyze the determinants of the two decisions separately using a Hurdle model. We find that private tutoring is not a new phenomenon in India: a significant proportion of students at each stage of schooling took private tutoring even in 1986-87, and there has been no dramatic increase in those proportions. Students in urban areas and private schools are not only more likely to take private tutoring but also spend more on private tutoring. We also find that demand for private tutoring is inelastic at each stage of schooling, which implies that the private tutoring is a necessary good in the household consumption basket. We also find evidence of pro-male bias in both decisions regarding private tutoring.
Introduction
It is evident to most of the casual observers in urban centers in India that a large proportion of students at secondary and senior-secondary levels attend private tuitions.
1 This is perhaps driven by the fact that the performances in public examinations at the end of secondary school (grade 10) and senior secondary school (grade 12) are important determinants of success, given the intense competition for entering into desired academic streams at the higher levels. From a policy perspective, it is important to not only have reliable estimates of prevalence of private tutoring but also the socio-economic profiles of those attending private tutoring. From an education production perspective another important question remains whether private tutoring adds to students' achievement. As pointed out in footnote 2, the evidence regarding this is very limited in India, and the limited evidence from other countries are conflicting. Nevertheless, the socio-economic profile of students attending private tutoring provide indicative evidence about whether private tutoring is used as remedial measure (additional help is provided to lagging students to catch up with the rest) or used as a tool to maintain or exacerbate already existing differentials resulting from differences in parents educational/economic backgrounds. If better educated parents and richer families are clearly able to pay for private tutoring, this has important implications for equality of opportunities. Moreover, it goes against the spirit of the Right to Education Act that provides for the: Right of children to free and compulsory education 3 ASER has been conducted every year since 2005 in all rural districts of India. ASER started asking tuition status of children in 2007 only. ASER 2013, for the first time, recorded how much rural households spend per month on private tuition. However, ASER does not collect information on total private spending by household on child's education. In addition, it also lacks socio-economic information of the households.
2 till completion of elementary education in a neighborhood school. 4 Section 3(2) of the Act says no child shall be liable to pay any kind of fee or charges or expenses which may prevent him or her from pursuing and completing the elementary education. Private tutoring can also create inefficiencies in education system itself. Particularly problematic are situations in which teachers deliberately reduce the effort that they devote to their regular classes in order to preserve energy for private tutoring (Bray and Lykins, 2011 ).
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For example, Jayachandran (2013) study in Nepal finds that teachers who offer tuition, cover less material during the school day in order to generate demand for their tutoring.
She also finds that offering tuition make government school teachers 7.1 percentage points less likely to teach for the whole period compared to their counterparts in private schools.
In this paper, we first document the prevalence and cost of private tutoring at different stages of schooling over the last two decades using the nationally representative "Participation and Expenditure in Education surveys" conducted by National Sample Survey, are not only more likely to take private tutoring but also spend more on private tutoring.
Third, the demand for private tutoring is inelastic (elasticity is positive but far less than one) which implies private tutoring is a necessary good in the household consumption basket. Moreover, the demand is inelastic at all stages of schooling. Fourth, there exists pro-male bias in both decisions regarding private tutoring: boys are not only more likely to attend private tutoring but also spend more conditional on taking private tutoring.
The rest of the paper is organized as follows. Section 2 details the data, Section 3 describes the methodology followed in this paper, Section 4 presents and results, and Section 5 concludes.
Data
This paper uses three rounds of all-India survey on 'Participation and Expenditure in While the 2007-08 survey collected detailed information on education for persons in the age group 5-29 years, the 1995-96 survey collected that information only for age group 5-24 years, and the 1986-87 survey collected similar information for persons enrolled in primary and higher levels. Although, there is some variation in age group of persons for whom education expenditure is collected across different surveys, the relevant age group for primary (6-10), middle (11) (12) (13) , secondary, senior secondary (14) (15) (16) (17) , and tertiary (18-20/22 ) is covered in all three rounds. Since delayed enrollment still an issue in India, we restrict our sample to all children in age 6-24 age group.
whether they had ever been enrolled, and if so whether they had completed their education or discontinued midcourse, and what was the main reason for dropping out or for non-enrollment. The data classifies institution in four categories: government, local body, private aided and private unaided. 8 We reclassify local body institutions as government institutions. 
Methodology
The currently attending students who did not receive any private tutoring spent zero on it. In this case, the Ordinary Least Squares (OLS) method for the whole sample is not appropriate. The private tutoring involve two part decision making: a) whether to take private tuition or not; b) if yes in part (a), how much to spend on the private tutoring?
We use a Hurdle model (Wooldridge, 2010, p 690-96) to separate the initial decision of w = 0 from the decision of how much w given positive w, where w is the expenditure on private tutoring. 9 Hurdle Models are two-tier models because the hurdle or first tier 8 The 1986-87 data classifies schools into private and public only. All schools/ institutions run by central and state governments, public sector undertakings or autonomous organizations completely financed by government are treated as government institutions. All institutions run by municipal corporations, municipal committees, notified area committees, zilla parishads, panchayat samitis, cantonment boards, etc., are treated as local body institutions. A private aided institution is one which is run by an individual or a private organization and receives maintenance grant from a government or a local body. A private unaided institution is one which is managed by an individual or a private organization and is not receiving maintenance grant either from a government or from a local body. We reclassified the schools run by local bodies as government schools. 9 Tobit model is another available alternative, however, it is identified only if the assumptions of normality and homoskedasticity are fulfilled (Deaton, 1997). Moreover, it assumes that a single mechanism determines the choice between w i = 0 vs w i > 0 and the amount of w given w > 0. In particular,
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is the decision of whether to choose a positive w or not (w = 0 versus w > 0), and the second tier is the decision of how much to spend conditional on spending a positive amount (w|w > 0). A simple Hurdle model can be written as follows:
where w is the is private tutoring expenditure, x is a vector of explanatory variables, γ and β are parameters to be estimated while σ is the standard deviation of w.
10 Equation (1) shows the probability that w is positive or zero, and Equation (2) stipulates that conditional on w > 0, w|x 2 follows a lognormal distribution. One can obtain an estimate of γ from a probit using w = 0 versus w > 0 as the binary response. Because of the assumption that conditional on w > 0, log(w) follows a classical linear model, the OLS estimator β is consistent, and the consistent estimator of σ is just the usual standard error from the OLS regression. 11 '
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Our explanatory variables include micro level variables for individuals (age and gender), for households (location, number of siblings, caste, household consumption expendi-∂(P (w > 0|x))/∂x i and ∂E(w|x, w > 0)/∂x i are constrained to have the same sign. In addition, the standard Tobit model implies that that the relative effects of two continuous explanatory variables, say x j and x h , on P (w > 0|x) and E(w|x, w > 0) are identical i.e.
, p 690). So, if x j has twice the effect as x h on the participation decision, x j must have twice the effect on the amount decision, too. 10 The same regressors often appear in both parts of the model, however, there is no reason for x 1 = x 2 . It is an advantage of two part model that is provides the flexibility to have different regressors in the two parts (Cameroon and Trivedi, p 539).
11 Though the log transformation reduces heteroscedasticity and the distribution looks much closer to normal distribution, both homoscedasticity and normality are not necessary for consistency of the OLS estimators. The key assumption needed is E[log(w)|w > 0, x] is linear in x (Cameroon and Trivedi, p 541). 12 The conditional private tutoring equation could suffer from sample selectivity bias as private tutoring expenditure functions are estimated only for a sub-sample (students who took private coaching), which could be non-randomly selected from the entire currently attending students. One possible solution is to correct for selectivity using the Heckman two-step approach but in the absence of convincing exclusion restrictions (especially in urban areas), we have not proceeded with this route. Maddan (2008) finds that there is comparatively little difference between the selection and two-part models and the policy conclusions to be drawn from the two approaches would be very similar.
ture, and household head education), and for school (stages of schooling, type of school, school tuition fees and distance to school). 13 Table 2 presents the incidence of private tutoring by different classifications. The private tutoring phenomenon is not a recent one (panel (a) of Table 2 ): in 1986-87 also, a significant proportion of students reported taking private tutoring. It is true that the proportion of students taking private tutoring has increased in India over time, but this increase has been gradual. In 2007-08, 18 .8 percent of currently attending students in age group 6-24 received private coaching, while in 1986-87, 15.3 percent of students received private coaching. Thus, there has been an increase in prevalence of private tutoring but the increase is not dramatic. Thus it could be precluded that private tutoring is only a recent phenomenon, it is in fact entrenched into Indian education system.
Results

Prevalence and cost of the private tutoring
More students attend private tutoring in urban areas compared to rural areas: in 2007-08, 27.7 percentage of urban currently attending students in age group 6-24 took private coaching, whereas in rural areas only 15.7 percent took private coaching. The prevalence of private tutoring is much higher at secondary and senior secondary levels compared to lower levels. Incidentally, these two levels also terminate into two important high-stake exams in India: matriculation (at the end of grade 10) and intermediate (at What seems more interesting is that the prevalence of private tutoring is higher in private-aided and private-unaided schools at primary and middle school levels, while prevalence is comparable at secondary and senior secondary levels (panel (b) of Table   2 ). The boys are marginally more likely to take private tutoring compared to girls at each stage of schooling (panel (d) of Table 2 ). There exists substantial differences across social groups and consumption quintiles (panel (c) and (e) of Table 2 ). At secondary level, only 21.6 percent of students belonging to poorest 20% of population took private tutoring in 2007-08, whereas 38.8 percent of students belonging to top 20% of the population took private coaching. Similarly, at the secondary level, only 18.0 percent of ST students attend private tutoring compared to 25.9 percent of SC students and 32.6 percent of non-SC/ST students. If private tutoring is used as something which provide an edge compared to the peers as opposed to a remedial measure, then these gaps have equity implications.
The average cost of private tutoring to those who took private tutoring is about 42.7 percent of total private education expenditure (Table 3) , which is about 16.5 percent of household per capita expenditure.
14 For those who took private tutoring in 2007-08, the cost of tutoring constitute about 47.5 (41.7) percent of total private education expenditure at primary (middle) stage. While at the secondary and senior secondary stage private tutoring constitute about 40 percent of total private expenditure on education. Private tutoring expenses as proportion of total private education expenditure might not be a very good indicator of the burden faced by households as education is free of school tuition fee in most government schools/private-aided schools. 15 Nevertheless, a fixed sum of money has to be paid such as development fee, library fee, etc. In addition, students might incur some expenses on transportation, uniform, books etc.
14 Total private education expenditure is sum of all the expenditures incurred by the student on education (towards school fees, books and stationery, uniform, transport, private coaching, etc.). 15 As noted earlier, about 66 (79) percent of students did not pay any school fees in 2007-08 (1987-88) .
A better mean of benchmarking the burden that private tutoring places on households is to look at the ratio of private tutoring expenditure on a child to household per capita expenditure. On average, the cost of private tutoring is 3.1 percent of household per capita consumption expenditure, however, it is 16.5 percent of per capita consumption expenditure if we consider only those students who actually incurred expenses on private coaching. The burden seems much higher for students at the senior secondary level (about 28.5 percent in 2007-08). The burden increases with the stage of schooling. Table 4 presents the results of the two decisions households make regarding private tutoring: a) whether to send the child for private tutoring or not, and b) how much to spend on private tutoring conditional on a positive decision in (a)? Column (1), (2), and (3) of Table 4 reports determinants of private tutoring through a probit model in 1986-87, 1995-96, and 2007-08, respectively.
Determinants of private tutoring
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Compared to primary school, the probability of taking private tutoring is higher at the middle, secondary, and senior secondary levels, while lower at the tertiary level. For example, in 2007-08 (column (3) of It is interesting to note that students at private-aided schools are more likely to attend private tutoring than students at private-unaided schools. The financing for privateunaided schools are through school fees whereas private-aided schools get money from government. Moreover, the students at private schools were more likely to attend private tutoring even in the earlier periods. Given that private schools are considered more effective in imparting education, the private tutoring as remedial measure for poor quality finds less support. Similarly, a child at English medium school is more likely to attend private coaching. This is contrary to the view that the students in private schools receive less tutoring than their counterparts in public schools, on the grounds that the private schools are already more closely attuned to their clients and are already charging fees to permit them to meet those clients' needs. One explanation for private school students more likely to attend private tutoring is that parents already have disposable income for private schooling, and have already demonstrated their willingness to use the market to secure an educational edge for their children (Bray and Lykins, 2011 Table A1 ). In contrast, the disadvantage of SC students is not statistically significant at senior secondary and tertiary levels. The increase in disadvantage of ST students can perhaps be explained by the geographical isolation of STs. Household head's education also has a significant relationship with a child attending private coaching. Compared to below primary household head, the probability of child attending private tutoring increases as the education of the household head increases.
Hence, the argument that less educated parents on average may be less able to help their children with homework and need to rely on outside tutoring instead does not seem to be supported by the evidence.
Turning to family size, having one sibling in age 6-24 increases the probability of This pattern is observed at all stages of schooling (appendix Table A1 ): the probability of attending private tutoring increases as one moves to next higher quintile.
Overall, the probability of private tutoring increase as the economic status and education of parents' increases. Similarly, the probability of private tutoring is higher in private schools, English medium schools, and at higher stages of schooling. Moreover, there exists evidence of pro-male bias in households' decision to enroll their child for private tutoring.
Determinants of private tutoring expenditure
Column (4), (5), and (6) of Table 4 presents the OLS results of determinants of private tutoring expenditure. Our dependent variable is log of expenditure on private tutoring.
Only students with positive private tutoring expenditures are included in the estimation.
Stage of schooling has a significant relationship with the amount spent on private tutoring. In 2007-08, students enrolled in private-aided schools spend 7.4 percent more on private tutoring compared with the students enrolled in government schools. Similarly, students in private-unaided schools spend 4.1 percent more. In 1995-96, students enrolled in privateunaided schools spend no different than students enrolled at the government schools, however, students at private-aided schools spend 7.5 percentage more than students at government schools. Thus, the households use some of the savings through less school fees at private-aided schools compared to private schools on providing supplementary education. Students enrolled in English medium schools spend 24.8 percent more in however, the study in Viet Nam by Dang (2007) found no significant gender differences.
Interestingly, the pro-male gender bias in private tutoring expenditure exists only at secondary and senior secondary levels (appendix Table A1 ) not at the primary and middle levels that implies conditional on sending a child to private tuition, parents spend same on private tuition irrespective of gender if child is in primary or secondary schools. 
Conclusion
This paper first documents the incidence and cost of private tutoring in India over time.
Then it examines the factors that drive the decision to attend private tutoring, and conditional on attending private tutoring how much to spend on private tutoring. The concept of private tutoring is not a new development for India. A significant proportion of students attended private tutoring even in 1986-87. The prevalence of private tutoring has grown steadily over time.
This paper finds that private tutoring in India is a necessity at all stages of schooling, and there is a much higher probability of attending private tutoring at secondary and senior secondary levels. The evidence suggests that students with better family and socioeconomic backgrounds, living in urban areas are more likely to attend private tutoring.
Similarly, students with better educated parents and from private schools are more likely to attend private tutoring. There is also a strong evidence of pro-male bias not only in the decision to enroll a child for private tutoring but also in how much to spend on private tutoring at the secondary and senior secondary levels.
From the evidence, it seems that private tutoring is less about remedial help for students to keep up with their peers, and much more about competition and creation of differentials. Given this, the existence and expansion of private tutoring has great implications for equality of opportunities and the government efforts towards creating a level field through mass provision of public education.
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22 Note: All the models include district fixed effects. In the 1987-88 data, the schools are classified in only two categories: private and government, and the medium of instruction is also not reported. Note: All the models include district fixed effects.
